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DRINK DISPENSER. CONCENTRATE DETECTOR, 
AND CONCENTRATE CONTAINER 

The present invention relates to drink dispensers and is 
particularly concerned with an apparatus for determining 
whether a drink dispenser is able successfully to 
dispense a drink. 

Drink dispensers generally comprise a source of 
diluent and a flavoured concentrate supply means arranged 
so that concentrate is mixed with discharged diluent to 
add flavour to it. The diluent may for example be water, 
which may or may not be carbonated, to be added to an 
appropriate concentrate such as cola, lemon and lime, 
beer, tea or coffee or it may be milk to be added to a 
15 milk shake concentrate or tonic water to be added to a 
spirit such as vodka or gin. The concentrate is usually 
in liquid form but may for example be a powder. The 
concentrate is generally supplied in a replaceable 
container but may be contained in a refillable reservoir. 
20 A Problem arises when the concentrate supply means 

is exhausted and the user is then supplied with an 
unflavoured or insufficiently flavoured drink. This is 
especially troublesome when the user has paid for his 
drink or has been debited from a so-called "smart card" 
25 which authorises the delivery of a particular number of 
drinks. The user then feels aggrieved and will be 
hesitant to use the drink dispenser in future, fearful 
of losing his money or credits. The user may also seek 



WO 99/65818 



PCT/GB99/01889 



10 



2 

a refund which is burdensome for the dispenser operator 
to administer. 

According to an aspect of the present invention, an 
apparatus for determining whether a drink dispenser for 
dispensing a drink comprising a diluent and a concentrate 
is able successfully to dispense a drink comprises a 
detector for detecting whether a container for holding 
concentrate for a drink to be dispensed has sufficient 
concentrate to make a drink. 

By detecting whether a container for containing 
concentrate for a drink to be dispensed has sufficient 
concentrate to make a drink, the apparatus can reliably 
determine whether a drink including the detected 
concentrate can be dispensed. The drink to be dispensed 
will ideally contain an amount of dilutent and a 
predetermined target amount of concentrate, and the 
detection means will preferably determine whether or not 
the target amount of concentrate can be dispensed. 
However, there - may be circumstances in which a drink 
having a lesser amount than the target amount of 
concentrate may nevertheless be of an acceptable quality. 
In such a case, the detection means may be arranged 
either to signal an insufficiency of concentrate only 
when the remaining concentrate reaches the lesser amount, 
25 or to signal a sufficiency when the remaining concentrate 
exceeds the lesser amount. As a further alternative, a 
first signal may be provided to indicate sufficiency, and 
a second signal may be provided to indicate an 
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insufficiency. 

According to a further aspect of the present 
invention an apparatus for determining whether a drink 
dispenser is able successfully to dispense a drink 
comprises a support for receiving at least partially a 
container for holding concentrate for a drink to be 
dispensed by a drink dispenser; a detector for detecting 
whether a container received on the support has 
sufficient concentrate to make a drink; and means for 
providing an electrical signal indicating whether or not 
the container has sufficient concentrate to make a drink. 

When it is determined that the dispenser is not able 
to dispense a selected drink, the means for providing an 
electrical signal can be used to prevent the dispenser 
15 from accepting payment, which may be in the form of money 
or smart card credits or if the dispenser can dispense 
a variety of drinks, for indicating that the drink 
corresponding to that ingredient is not available. 

In use, the detector preferably does not compromise 
20 the integrity of a container mounted in the support. The 
detector preferably has a structure which is external to 
a container received on the support and does not intrude 
into the container's interior. The contents of a 
received container cannot then be contaminated by the 
25 detector. 

The detector preferably comprises an electrical 
circuit with a component having a dielectric and 
concentrate in a container received on the support 
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preferably acts as the dielectric for said component. 

The component preferably comprises a pair of plates 
forming a capacitor and arranged to be able to . detect 
whether a container received on the support has 
sufficient ingredient to make a drink. The pair of 
capacitive plates may be arranged such that, in use, at 
least a portion of a container is received on the support 
between them. The capacitance of the detector then 
varies dependent upon the level of ingredient in a 
container received on the support. The capacitance of 
the detector plates may be measured by any suitable 
electric circuit. 

The detector may alternatively comprise a coil 
arranged such that, in use, at least a portion of a 
container received on the support is received within the 
coil. The inductance of the detector coil then varies 
dependent upon the level of ingredient in a container 
received on the support. The inductance of the detector 
coil may be measured by any suitable electric circuit. 

In a further advantageous embodiment, the detection 
circuit may be predominantly mounted to the supporting 
structure, but may have one or more of its electrical 
components mounted to the container. For example, the 
container, or a dispenser unit attached to the container, 
may have capacitor plates fixed thereto at appropriate 
locations, or may have a coil wound about a part of its 
structure. The component or components mounted on the 
container or dispenser unit attached thereto may be 
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connected to the remainder of an electrical detection 
circuit by means of contacts positioned on or in the 
support to engage and electrically connect to the 
container components. 

The detector may alternatively comprise a source of 
electro-magnetic radiation, preferably light, and a 
corresponding detector arranged to receive radiation 
emitted from the source transmitted through the interior 
of a container which is received on the support, and 
through the contents of the container, if present. The 
container may be transparent to the radiation, or may 
have windows to permit the light to enter and leave the 
container. 

The detector may be arranged with the source on one 
side of a received container and the corresponding 
detector on the opposite side. The quantity of radiation 
received by the detector would then depend upon whether 
or not ingredient was at a sufficient level in the 
container to impede or interfere with radiation emitted 
20 from the source . 

To detect whether a received container has 
sufficient ingredient to make a drink, the detector is 
preferably arranged to detect the presence of ingredient 
at a lower portion of a received container at a level at 
25 which sufficient ingredient is present to provide at 
least one drink. 

According to a further preferred aspect of the 
present invention a drink dispenser comprises a diluent 
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supply means; a support for receiving at least partially 
a container for holding concentrate for a drink to be 
dispensed by the drink dispenser; means arranged, in use, 
to activate the supply of concentrate from a received 
container to be mixed with diluent from the diluent 
supply means when a drink is selected; a detector for 
detecting whether a received container has sufficient 
concentrate to make a drink and means for providing an 
electrical signal indicating whether the container has 
sufficient concentrate to make a drink. 

The invention is described further by way of example 
with reference to the accompanying drawings in which: 

Figure 1 diagrammatically represents a drink 
dispenser in which the invention is embodied; 

Figure 2 shows a concentrate supply arrangement 
comprising a bottle, shown partly in section, containing 
liquid concentrate for a drink and a concentrate 
dispensing unit; 

Figure 3 shows a concentrate dispensing unit 
received in a support according to a preferred embodiment 
of the invention shown in section; 

Figure 4 is a perspective view of the support cut 
away at the line IV- I V shown in Figure 3; 

Figures 5 and 6 show an electrical circuit used in 
the preferred embodiment of the invention; 

Figure 7 is a graph showing voltages at various 
points in the electrical circuit of Figures 5 and 6 when 
in use; 
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Figure 8 is a view similar to Figure 2, showing a 
concentrate supply arrangement including a detector 
circuit component ; 

Figure 9 is a view similar to Figure 3, showing the 
concentrate supply arrangement of Figure 8 in a support; 
and 

Figure 10 is a view similar to Figure 4 taken in 
line X x of Figure 9, showing one of the electrical 
contacts of the support. 

With reference to Figure 1, the drink dispenser 
comprises a carbonation chamber 1 to which is connected 
a diluent supply means 2, which in this embodiment is for 
supplying water to be carbonated. A carbon dioxide 
supply means 3 is connected to the chamber 1 by a conduit 
4 for supplying carbon dioxide thereto. Carbonated water 

J 

is supplied from the carbonation chamber 1 to a discharge 
arrangement 5 of a concentrate supply arrangement 6 by 
one or more conduits 7 . Carbonated water and concentrate 
are discharged into a vessel such as a cup or glass 8 to 
form a flavoured carbonated drink when the dispensing 
device is in use. 

The carbonation chamber 1 contains a carbonating 
device which may be of conventional form e.g. a nozzle 
for injecting carbon dioxide into the water, but is 
preferably as described in our published British Patent 
application No. 2161089 (and EP-A-166586 ) . The water 
supply arrangement and carbon dioxide supply means may 
also be as described in that published British Patent 
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application. 

The present invention may alternatively be embodied 
in a drink dispenser for use with non-carbonated water 
simply by omitting the carbonation chamber l and the 
carbon dioxide supply means 3. In a further alternative, 
the operation of a carbonation chamber may be controlled 
to provide carbonated or non-carbonated water at its 
outlet, dependant on whether the user selects a 
carbonated or non-carbonated drink. 

With reference to Figure 2, the concentrate supply 
arrangement 6 comprises a container 11 preferably made 
from moulded plastics material for storing concentrate, 
and a concentrate dispensing unit 12 which is secured to 
the container U, and is for dispensing concentrate 
therefrom in metered quantities. The concentrate 
dispensing unit 12 is preferably as described in our 
published European Patent application No. 0478624. 
Initially, the container 11 is filled with liquid 
concentrate 13 to be mixed with water to provide a 
flavoured drink. The liquid concentrate dispensing unit 
12 is sealed to the container 11 during production by 
push fitting a resilient annular collar 14 of the 
concentrate dispensing unit 12 over a corresponding 
outwardly directed annular flange on the neck 15 of the 
container 11. 

The resilient annular collar 14 of the concentrate 
dispensing unit 12 is supported by a coaxial annular base 
16 which on the side remote from the collar 14 carries 
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a coaxial side wall 17 which has a downwardly tapering 
frus to-conical upper portion closest to the base 16 and 
a cylindrical lower portion furthest from the base 16 (as 
seen in Figure 2). The cylindrical portion of the side 
wall 17 carries two parallel outwardly directed annular 
flanges 18 on its circumference which are spaced in the 
direction of an axis passing through the centre of the 
side wall 17 and extend radially by equal amounts from 
the cylindrical surface of the side wall 17. The side 
wall 17 has a series of holes 19, one of which is shown 
in Figure 2, spaced around its circumference between the 
flanges 18. Metered quantities of concentrate are 
dispensed from nozzle 20 of the concentrate dispensing 
unit 12 by permitting fluid pressure to enter the 
15 dispensing unit 12 through holes 19 as described in EP-A- 
0478624. 

Figure 3 shows a concentrate dispensing unit 12 
received in a support 30. The annular flanges 18 are 
formed of resilient material such as soft plastics 
material e.g. low density polyethylene which forms a seal 
with the support 30, and which form a sealed annular 
chamber 31 around the holes 19 when the concentrate 
dispensing unit 12 is received in the support 30. When 
the concentrate dispensing unit 12 is fully inserted into 
the support 30 a conduit 32 formed in the support 30 
communicates with the annular chamber 31. Fluid pressure 
to operate the concentrate dispensing unit 12 as 
described in EP-A-0478624 is supplied through the conduit 
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32, preferably as a pressurised gas. As concentrate is 
dispensed from the concentrate dispensing unit 12 through 
nozzle 20, water is supplied through conduit 33 to be 
mixed with the dispensed concentrate to supply a 
flavoured drink through outer nozzle 34. 

The support 30 also has a detector comprising two 
capacitive plates 35, 36 preferably made from metal, with 
one arranged on each side of a concentrate dispensing 
unit 12 when it is received in the support 30. Each 
capacitive plate 35, 36 is connected to a part of an 
electric circuit used to determine the capacitance of the 
detector by a screened lead 37, 38. The concentrate in 
a received concentrate dispensing unit 12 acts as a 
dielectric between the two capacitive plates 35, 36 so 
15 that the capacitance of the detector varies dependent 
upon the level of concentrate in the concentrate 
dispensing unit 12. When the level of concentrate falls 
below a predetermined minimum level, the electrical 
circuit connected to the capacitive plates 35, 36 is 
arranged to provide an electrical signal indicating that 
the container does not have sufficient concentrate to 
make a drink. The capacitive plates 35, 36 are 
preferably as close to the top of the concentrate 
dispensing unit 12 as possible as the greatest signal 
level discrimination occurs at the level of the 
capacitive plates 35, 36 and the entire contents of the 
unit 12 is normally used to make one drink. However, the. 
capacitive plates 35, 36 are shown in Figure 3 at the 
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level of about 80% of the concentrate dispensing unit 
maximum fill level due to constructional considerations. 
A drink dispenser incorporating the detector can then be 
arranged not to accept payment for drinks, or if the 
dispenser can dispense a variety of drinks, to indicate 
that that particular drink is not available when the 
level of concentrate falls below the predetermined 
minimum level . 

The capacitive plates 35, 36 are preferably 
positioned on the inner wall 40 of the support 30 to be 
as close to a received concentrate dispensing unit 12 as 
is practical and are preferably diametrically opposed as 
shown in Figure 4 to obtain the strongest readings. 

The capacitive plates 35, 36- shown in Figure 4 
follow the profile of the received concentrate dispensing 
unit 12 and each have a length of 25% of the 
circumference of the unit 12. m the illustrated 
embodiment, the length of each plate is 35mm and the 
width 5mm. 

Figures 5 and 6 show a preferred embodiment of an 
electrical circuit to determine the capacitance of the 
detector. A first capacitive plate 35 shown in Figure 
5 is driven by an electrical signal oscillating at high 
freguency and a second capacitive plate 36 is used as a 
25 detector to measure the amplitude of the signal received 
from the first capacitive plate 35. 

The capacitive plate 35 is driven by an oscillator 
50 configured to supply a 50kHz square wave output 
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signal. The precise frequency and wave form is not 
critical to the operation of the detector and may be any 
frequency above 10kHz. At lower frequencies signal 
coupling between the capacitive plates starts to reduce, 
while for frequencies above 100kHz electro-magnetic 
emissions may interfere with other equipment. Each of 
the leads 37, 38 connected to the capacitive plates 35, 
36 are screened to reduce the pick up of external 
interference. Each screen is made off adjacent to its 
respective capacitive plate 35, 36 and connected to an 
earth. The oscillating signal received on second 
capacitive plate 36 is transmitted through screened lead 
38 and amplified by a pre-ampli f ier 51 shown in Figure 
6, rectified by rectifier 52 to provide a d.c. voltage 
15 signal and offset and further amplified by offset 
amplifier 53, with both amplifiers being supplied with 
a reference voltage from circuit 54. The output from 
offset amplifier 53 is then passed to a comparator 55 
which determines whether the d.c. voltage signal is 
20 greater or less than a reference voltage. The output of 
the comparator switches a transistor 56 to indicate 
whether or not the concentrate dispensing unit 12 
received in the support 30 between the capacitive plates 
35, 36 has sufficient concentrate to dispense a flavoured 
25 drink. 

Pre-amplifier 51 has a gain of 100 and produces an 
output signal at the oscillator frequency from the signal 
detected at second capacitive plate 36. with no 
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concentrate in the part of the concentrate dispensing 
unit 12 received between the capacitive plates 35, 36 the 
output signal of pre-amplif ier 51 is 2.0V peak to peak 
and increases to 4 . 9V peak to peak for a full concentrate 
dispensing unit 12. Measurement results for different 
levels of the liquid in the concentrate dispensing unit 
12 are as shown in the graph of Figure 7. 

The rectifier 52 comprises capacitor C2 r diode Dl, 
diode D2 and capacitor C3. The rectifier 52 level shifts 
and rectifies the output of pre-amplif ier 51 to give a 
d.c. voltage. The output of rectifier 52 is 1.3V for an 
empty concentrate dispensing unit 12 and 3.6V for a full 
concentrate dispensing unit 12 as also shown in Figure 
7. . 

Offset amplifier 53 level shifts and amplifies the 
output of rectifier 52. The output voltage levels of 
offset amplifier 53 are also shown in Figure 7. 

The output of offset amplifier 53 is connected to 
the input of comparator 55 which in this embodiment has 
a switching point set at 8V as shown by a broken line in 
the graph of Figure 7 intersecting the output voltage of 
the offset amplifier 53. The output from the comparator 
55 is used to switch an open collector transistor 56 
switchable between two positions to indicate whether or 
not the concentrate dispensing unit has the desired level 
of concentrate required to prepare at least one flavoured 
drink. 

The capacitor plates 35, 36 used to produce the 
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results shown in Figure 7 were positioned at 
approximately 50% of the maximum fill level of the 
concentrate dispensing unit 12 for mechanical convenience 
in the prototype. Consequently the greatest change in 
output voltage for a given change in concentrate volume 
of the concentrate dispensing unit 12 or signal 
discrimination is achieved near the 50% fill level of the 
unit 12. For greater signal discrimination nearer the 
normal maximum fill level of the unit 12, the capacitive 
plates would be positioned nearer the top of the 
concentrate dispensing unit 12. 

The voltage levels shown in Figure 7 were obtained 
by gradually filling a concentrate dispensing unit 12 
received between capacitive plates 35, 36 with water. 
However, tests have shown that filling a received 
container with concentrate for other drinks such as cola, 
lemon and lime, beer and tea produce substantially 
equivalent output voltage signals. 

Figures 8 to 10 illustrate a further embodiment of 
the invention in views similar to Figures 2 to 4 . Like 
reference numbers are used to designate corresponding 
parts . 

In the concentrate supply arrangement seen in Figure 
8, capacitor plates 35, 36 (one only visible) are 
attached to the conical part 17 of the dispensing unit 
12. The capacitor plates may for example be formed from 
self-adhesive metal foil. a locating lug 45 extends 
outwardly from the conical surface 17- adjacent its 
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junction with cylindrical base 16. 

The support 30 illustrated in Figures 9 and 10 
includes a locating recess 4 6 into which the locating lug 
45 is received when the concentrate dispensing unit 6 is 
placed in the support 30, to ensure correct angular 
alignment between the support 30 and the unit 6 about a 
vertical axis. 

On the inner wall 40 of the support 30 are mounted 
a pair of contact elements 47 (only one shown) which make 
electrical contact with respective capacitor plates 35, 
36 mounted on the dispensing unit 6'. Leads 37 and 38 
connect the contacts 47 to the remainder of the detector 
circuit. 

Once the dispensing unit 6 has been mounted in the 
support 30, the detection circuit is completed by the 
electrical contact between the capacitive plates 35, 36 
and the contact elements 47, and the circuit functions 
in the manner described in relation to Figures 1 to 7 . 

It will be appreciated that the locating lug 45 and 
its corresponding recess 46 may be replaced by visual 
alignment marks on the support 30 and the unit 6, or may 
be unnecessary if the structure of the unit 6 is such as 
only to be receivable in the support 30 in a limited 
range of angular orientations. 

It is further foreseen that by offsetting the 
capacitor plates in the axial (vertical, in use) 
direction of the unit 6, . then a first plurality of 
circumferentially spaced contacts 4 7 connected to one of 
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the leads 37 may be provided at a first axial position, 
and a second plurality of circumf erentially spaced 
contacts 47 connected to a second lead 38 may be provided 
at a second axial position so that a first capacitor 
plate engages at least one of the contacts 4 7 of the 
first array, and the second capacitor plate engages at 
least one of the contacts of the second array. in this 
way, the installation of the unit 6 in the support 30 may 
be made independent of angular orientation, since the 
axial spacing of the contacts ensures that each array is 
specific to one of the plates. 

In a further alternative, a pair of 
circumferentially extending and axially spaced contact 
rings may be provided on the unit 6, with the capacitor 
15 plates or an induction coil mounted therebetween. 
Respective plates, or respective ends of the coil, would 
be connected to respective contact rings, and axially 
spaced contact elements 47 in the support would each 
connect one of . the rings to a respective lead . The 
20 angular orientation of the unit 6 in the support 30 would 
thus be immaterial, since a contact element 47 would 
contact its respective ring in all relative angular 
orientations of the unit 6 and support 30. 

Various modifications are possible within the scope 
25 of the invention. For example, the detector need not 
comprise capacitive plates but may, for example, be a 
coil or comprise means for optically detecting whether 
a container has sufficient ingredient to supply at least 
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one flavoured drink. For example the detector could 
comprise a light source arranged to direct light onto a 
photodetector such as a photodiode or phototransistor 
when the concentrate level of a received container falls 
below a predetermined level at which a flavoured drink 
can no longer be dispensed but in which the concentrate 
prevents light or reduces the amount of light reaching 
the photodiode when it is above the predetermined level, 
or vice versa. The output of the photodiode could be 
used to provide an electrical signal, possibly via a 
comparator with a reference voltage applied to its other 
input, to indicate whether or not the received container 
has sufficient concentrate to make a drink. 

Whilst the above example works well for opaque 
15 concentrates such as for cola, tea or coffee it does not 
work so well for transparent concentrates such as for 
lemonade. For such concentrates a light source can be 
arranged to direct light onto, a surface of the 
concentrate in a received container such that when the 
concentrate has fallen to a predetermined level at which 
a flavoured drink can no longer be dispensed, the light 
is either reflected at the liquid surface to impinge on 
a detector such as a photodiode, or reflection no longer 
takes place and the light no longer strikes the detector. 
The photodiode may be connected to a latch, triggered by 
the signal from the photodiode, to provide an electrical 
signal indicating that there is no longer sufficient 
concentrate to dispense a flavoured drink. Manual or 
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automatic means may be provided to reset the latch when 
the concentrate supply is replenished. 

In a further alternative embodiment a source of 
sound or ultrasound may be used to direct sound waves 
through the container to a detecting microphone or 
sensor, and variation in the detected sounds used to 
indicate the presence or absence of concentrate. If the 
sensor is placed so as to be below the concentrate 
surface when the amount of concentrate remaining is 
sufficient, and above the concentrate surface when the 
amount of remaining concentrate is insufficient, then the 
difference in sensed sound can be used to determine 
whether a flavoured drink can still be dispensed. The 
remaining concentrate may be used to conduct sound from 
15 the source to the detector by placing both below the 
concentrate surface, or the concentrate may be used to 
mask the . detector from sound by placing the detector 
below and the source above the surface . As the surface 
falls to expose the detector, in the first arrangement 
20 the detected sound level will fall and in the second 
arrangement the detected sound level will rise, and in 
either . case the change can be sensed and used to 
determine whether the amount of remaining concentrate is 
sufficient. 

25 In both the optical and acoustic embodiments 

described, the source and detector for light or sound may 
be mounted either in the support, or directly to the 
concentrate container with electrical contacts in the 
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support and on the container providing power supply and 
sensing output lines to and from the source and sensor. 

Furthermore, the electrical circuit may comprise any 
system able to differentiate between the appropriate 
5 output signal levels of the detector. For example, if 
the capacitive detector is used it could form part of an 
oscillator which could switch between an oscillating 
state and a non-oscillating state dependent upon the 
capacitance of the detector. The capacitance of the 

10 detector at which the oscillator switches from the non- 
oscillating state to the oscillating state could be set 
to correspond to the volume of concentrate required to 
produce at least one flavoured drink. Alternatively, the 
frequency of oscillation may be arranged to vary with the 

15 volume of concentrate present, and by comparing the 
oscillating frequency with a reference frequency, a 
determination of the amount of concentrate can be made. 

In addition to the capacitive detector, the 
electrical circuit could also include a reference 

20 capacitor designed to have the same capacitance as the 
capacitive detector when no object is close to the 
sensing electrodes, to compensate for noise pick-up. 

As an alternative to use with liquid concentrate, 
the dispensing apparatus could be used with powdered 

25 concentrate. The concentrate dispensing unit could then 
comprise a hopper arranged to dispense predetermined 
volumes of powdered concentrate. 
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CLAIMS : 

1. An apparatus for determining whether a drink 
dispenser for dispensing a drink comprising a diluent and 
a concentrate is able successfully to dispense a drink, 
the apparatus comprising a detector for detecting whether 
a container for holding concentrate for a drink to be 
dispensed contains more than a predetermined amount of 
the concentrate. 

2. The apparatus according to claim 1 comprising; 

a support for receiving at least partially a 
container for holding concentrate for a drink to be 
dispensed by a drink dispenser; 

the detector being arranged to detect whether a 
container received on the support contains more than a 
predetermined amount of concentrate to make a drink; and 

means for providing an electrical signal based on 
the detection result, indicating whether or not the 
container has sufficient concentrate to make a drink. 

3. The apparatus according to claim 2, wherein the 
container comprises a reservoir portion and a dispensing 
portion operable to discharge a predetermined amount of 
concentrate from the reservoir, and the part of the 
container received in the support includes at least a 
part of the dispensing portion of the container. 
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4. The apparatus according to claim 2 or claims 3, 
wherein the detector comprises an electrical circuit with 
a component having a dielectric; and 

concentrate in a container received on the support 
acts as the dielectric for said component. 

5. The apparatus according to claim 4, in which, in 
use, the detector does not compromise the integrity of 
a container received on the support. 

6. The apparatus according to claim 4 or claim 5, 
wherein the component comprises a pair of capacitive 
plates . 



15 7. The apparatus according to claim 6, in which the 
pair of capacitor plates are arranged such that, in use, 
at least a portion of a container is received on the 
support between them. 
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8. The apparatus according to claim 4 or claim 5, 
wherein the component comprises an inductive coil 
arranged such that, in use, at least a portion of a 
container received on the support is received within the 
coil . 

9. The apparatus according to any of claims 4 to 8, in 
which the electrical circuit includes an oscillating 
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circuit. 



10. An apparatus according to claim 9, in which a 
characteristic of the circuit is used to provide an 
electrical signal indicating whether or not a received 
container contains more than a predetermined amount of 
concentrate. 

11. The apparatus according to claim 6 or claim 7, 
including means for applying an oscillating signal to a 
first capacitor plate, and means for rectifying and 
amplifying an oscillating signal received from the first 
capacitor plate on the other capacitor plate, to provide 
an electrical signal indicating whether or not the 
container contains more than a predetermined amount of 
concentrate. 

12. The apparatus according to any one of claims 2 to 
11, in which the detector is arranged to detect the 
presence of concentrate at a lower portion of a container 
received on the support. 



13. The apparatus according to claim 12 as dependant on 
claim 3, wherein the lower portion of the container 

25 received in the support comprises the dispensing portion. 

14. The apparatus according to any one of claims 2 to 
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13, wherein the means for providing an electrical signal 
is arranged to prevent a drink dispenser from accepting 
payment when the detector detects that a container 
received on the support does not contain a predetermined 
amount of concentrate. 

15. The apparatus according to any one of claims 2 to. 

14, wherein a plurality of concentrates are held in 
respective containers, and a similar plurality of drink 
selections are available to a user, and the means for 
providing an electrical signal is arranged to indicate 
that a particular drink is not available when a received 
container for holding concentrate for that particular 
drink does not contain a predetermined amount of 

15 concentrate. 

16. A drink dispenser comprising: 
a diluent supply means; 

a support for receiving at least partially a 
20 container for holding concentrate for a drink to be 
dispensed by the drink dispenser; 

means arranged, in use, to activate the supply of 
concentrate from a received container to be mixed with 
diluent from the diluent supply means when a drink is 
25 selected; 

a detector for detecting whether a received 
container contains a predetermined amount of 
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concentrate; and 

means for providing an electrical signal indicating 
whether or not the container contains the predetermined 
amount of concentrate, 

17. A drink dispenser according to claim 16, wherein the 
container comprises a reservoir portion and a dispensing 
portion operable to discharge a predetermined amount of 
concentrate from the reservoir, and the part of the 
container received in the support includes at least a 
part of the dispensing portion of the container. 



18. A drink dispenser according to claim 16 or claim 17, 
wherein the detector comprises an electrical circuit 

15 having a component having a dielectric and wherein 
concentrate in a container acts as the dielectric. 

19. A drink dispensing according to claim 18, wherein 
the component having a dielectric is mounted to the 

20 concentrate container. 

20. A drink dispenser according to claim 19, wherein the 
component having a dielectric is mounted to the 
concentrate dispensing portion of the container (6). 



21. A concentrate container for a drink dispensing 
apparatus having a detector for detecting whether 
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sufficient concentrate remains in the concentrate 
container to dispense a drink, wherein the detector 
comprises an electrical circuit having a component having 
a dielectric and the concentrate forms said dielectric, 
5 the container having the said component mounted thereto. 

22. A container according to claim 21, wherein a pair 
of capacitor plates constitute the component. 

10 23. A container according to claim 21, wherein an 
induction coil constitutes the component. 

24. A drink dispenser according to claim 18, for use 
with a concentrate container according to any of claims 
15 21 to 23, wherein the support includes electrical contact 
elements for connecting the said component to the 
detector circuit. 



20 



25. An apparatus for determining whether a drink 

dispenser is able successfully to dispense a drink, 

substantially as herein described with reference to the 
accompanying drawings . 



26. A drink dispenser substantially as herein described 
25 with reference to the accompanying drawings. 



A concentrate container unit substantially as herein 
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described with reference to Figures 2 and 3 or Figures 
8 and 9 of the accompanying drawings . 
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